Zhangella mobilis gen. nov., sp. nov., a new member of the family Hyphomicrobiaceae isolated from coastal seawater In a survey of the ecology and bacterial diversity of coastal seawater of Tianjin, China, many bacterial strains were isolated from seawater samples. One of them, designated E6 T , was phylogenetically related to the genera Cucumibacter, Devosia and Ochrobactrum. The levels of 16S rRNA gene sequence similarity between E6
The family Hyphomicrobiaceae of the Alphaproteobacteria currently includes 17 genera (http://www.bacterio.cict.fr): Ancalomicrobium, Angulomicrobium, Aquabacter, Blastochloris, Cucumibacter, Devosia, Dichotomicrobium, Filomicrobium, Gemmiger, Hyphomicrobium, Maritalea, Methylorhabdus, Pedomicrobium, Prosthecomicrobium, Rhodomicrobium, Rhodophanes and Seliberia (Garrity et al., 2005; Lee et al., 2005) . Recently, members of the family Hyphomicrobiaceae have been isolated from marine environments, such as Dichotomicrobium thermohalophilum, Filomicrobium fusiforme, Hyphomicrobium aestuarii (Garrity et al., 2005) and Cucumibacter marinus (Hwang & Cho, 2008) .
In a survey of the ecology and bacterial diversity of coastal seawater of Tianjin, China, many bacterial strains were isolated from seawater samples. One of them, designated E6 T , was phylogenetically related to the genera Cucumibacter, Devosia and Ochrobactrum. The levels of 16S rRNA gene sequence similarity between E6
T and related strains of the above three genera were below 93.3 %. In this communication, we describe the isolation and polyphasic taxonomic study of strain E6
T .
For isolation, serial dilutions of a seawater sample were spread onto solid low-organic seawater medium [LOSWM; containing (l 21 seawater) 1.0 g peptone, 0.5 g yeast extract and 15 g agar] and incubated at 30 u C for 10 days. Individual colonies were picked and cultured in LOSWM broth and stored at 220 uC in 20 % glycerol (v/v). Strain E6
T was obtained and it could also grow in marine broth 2216 (MB; Difco) and on marine agar 2216 (MA; Difco).
Routine cultivation was conducted at 30 u C on MA. Flagellation was examined by tannin staining (Dong & Cai, 2001 ) and transmission electron microscopy (H600; Hitachi) after negative staining with 1 % (w/v) phosphotungstic acid. Morphological observations were carried out using scanning electron microscopy (Quanta 200; FEI).
Gliding motility was investigated as described by Bowman (2000) . Gram reactions were performed on cells grown on MA at 30 u C for 24 h according to the method described by Gerhardt et al. (1994) . Endospore formation in cells grown on MA was investigated with malachite green staining (Dong & Cai, 2001) . Cells of strain E6
T are Gram-negative non-spore-forming rods, 1.8-3.3 mm60.4-0.7 mm, that are motile with a polar flagellum ( Supplementary Fig. S1 , available in IJSEM Online).
The pH range for growth was determined in MB adjusted to pH 3.0-12.5 (at intervals of 0.5 pH units, or 0.2 pH units between pH 7.0 and 9.0) with HCl or Na 2 CO 3 . Sodium ion requirement and tolerance to NaCl were determined in MB with 0-10.0 % NaCl (w/v, at intervals of 0.5 %). Growth at various temperatures (0-45 u C) was measured on MA. Anaerobic growth was determined in MB in an anaerobic test tube filled with nitrogen gas. Catalase activity was judged by the formation of bubbles from a drop of 3 % H 2 O 2 solution on a fresh colony. Methyl red and Voges-Proskauer reactions, production of H 2 S and indole, oxidase activity and hydrolysis of casein, starch, gelatin, aesculin, L-tyrosine and Tweens 20, 40, 60 and 80 were determined as described by Dong & Cai (2001) (Bruns et al., 2001) . Enzyme activities were detected with the API ZYM gallery (bioMérieux) according to the manufacturer's instructions. Other biochemical and nutritional tests were performed with the API 20NE and API 50CH galleries (bioMérieux) according to the manufacturer's instructions. The API 50CH gallery was inoculated using two different culture media: the medium recommended to test acid production (50 % CHBE medium (bioMérieux) with 0.075 % CaCl 2 . 2H 2 O, 1.875 % NaCl and 0.375 % MgCl 2 ) and the medium to test carbon utilization (ASW supplemented with 0.05 % yeast extract, pH 7.8). The galleries were incubated at 30 u C for 2 weeks. Susceptibility to antibiotics was determined on MA plates using filterpaper discs (Beijing Pharmaceutical Company) containing various antibiotics as specified in the species description. The phenotypic properties are given in Table 1 and in the genus and species descriptions.
The 16S rRNA gene was amplified using two bacterial universal primers, 27F and 1492R (Lane, 1991) , and sequenced as described previously (Zhang et al., 2003) . Database searches by using BLAST (Altschul et al., 1990) on NCBI and 16S rRNA gene sequence similarities showed that the most closely related strains to strain E6 T were from the genera Cucumibacter (93.3 % similarity), Devosia (90.2-92.2 %, highest with Devosia neptuniae J1 T ) and Ochrobactrum (90.3-92.0 %, highest with Ochrobactrum oryzae MTCC4195 T ). Other close relatives include Ahrensia kielensis IAM 12618 T (91.6 %) and Brucella pinnipedialis NCTC 12890 T (91.0 %). A phylogenetic tree of 16S rRNA gene sequences was constructed with the neighbour-joining method (Saitou & Nei, 1987) with MEGA version 3.1 (Kumar et al., 2004) . Strain E6
T was related to the genera Cucumibacter, Devosia, Ochrobactrum and Ahrensia, and it formed a distinct clade in the tree with C. marinus CL-GR60 T (Fig. 1) . The low levels of sequence similarity between strain E6
T and other strains and its phylogenetic position indicated that the strain was likely to represent a new genus of the family Hyphomicrobiaceae.
Cellular fatty acids were determined with the Sherlock Microbial Identification System (MIDI), according to the manufacturer's instructions, with cells grown on MA at 30 uC for 3 days. Quinones were determined according to Collins (1985) and Wu et al. (1989) . The fatty acids of strain E6
T (.1 %) were C 18 : 1 v7c (64.71 %), 11-methyl C 18 : 1 v7c (12.38 %), C 16 : 0 (4.50 %), C 18 : 0 (4.33 %), C 10 : 0 3-OH (3.13 %), C 17 : 0 (2.94 %), unknown equivalent chainlength (ECL) 18.814 (1.85 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) (1.39 %), summed feature 7 (one or more of C 19 : 1 v7c, cyclo-C 17 : 0 and an unknown fatty acid with an ECL 18.846; 1.27 %). The differences in fatty acid compositions between strain E6
T and related strains are summarized in Supplementary Table S1 . The ubiquinone system was Q-10.
The G+C content of genomic DNA was determined by thermal denaturation (Marmur & Doty, 1962) and DNA from Escherichia coli K-12 was used as a control. The G+C content of strain E6
T was 53.1 mol%.
A comparison of the properties of strain E6 T and members of related genera showed that strain E6
T was similar to members of Cucumibacter, Devosia and Ochrobactrum. The differential characteristics of strain E6
T and related genera are listed in Table 1 . Strain E6
T could be differentiated from Cucumibacter with nitrate reduction, activities of aglucosidase, N-acetyl-b-glucosaminidase and cystine arylamidase, hydrolysis of starch, utilization of L-arabinose, mannitol and N-acetyl-D-glucosamine and DNA G+C content and it could be differentiated from Devosia by nitrate reduction, activity of cystine arylamidase and DNA G+C content. Strain E6 T could also be differentiated from its other close phylogenetic neighbours on the basis of several phenotypic features: nitrate reduction, activities of N-acetyl-b-glucosaminidase, cystine arylamidase, a-glucosidase and b-mannosidase and assimilation of D-glucose, L-arabinose, maltose, mannitol and D-mannose. Furthermore, in the fatty acid profile (Supplementary  Table S1 ), strain E6 T was distinct from C. marinus CL-GR60
T by having a larger amount of C 18 : 1 v7c and not having C 18 : 0 as a major fatty acid. Strain E6 T was distinct from members of the genus Devosia by having a larger amount of the major fatty acid C 18 : 1 v7c and a smaller amount of 11-methyl C 18 : 1 v7c, by not having C 16 : 0 as a major fatty acid and by the presence of C 17 : 1 v8c, iso-C 19 : 0 and iso-C 20 : 0 . Strain E6 T differed from members of genus Ochrobactrum by the absence of cyclo-C 19 : 0 , the presence of 11-methyl C 18 : 1 v7c and the presence of other fatty acids in small amounts, such as C 10 : 0 3-OH, C 17 : 1 v8c and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c).
Based on phylogenetic analysis of the 16S rRNA gene sequence and chemotaxonomic and phenotypic characteristics, we conclude that strain E6
T represents a novel genus and species of the family Hyphomicrobiaceae, for which the name Zhangella mobilis gen. nov., sp. nov. is proposed.
Description of Zhangella gen. nov.
Zhangella (Zhang.el9la . N.L. fem. dim. n. Zhangella named after Professor Shu-Zheng Zhang, one of the academicians of the Chinese Academy of Sciences and a pioneer of biochemistry in China).
Cells are Gram-negative, motile, non-spore-forming rods. Strictly aerobic and heterotrophic. NaCl is required for growth. Colonies are pale yellow when cultured on MA. Oxidase-and catalase-positive. Urease-negative. Nitrate is reduced. The major fatty acids (.10 %) are C 18 : 1 v7c and 11-methyl C 18 : 1 v7c. The ubiquinone system is Q-10. The DNA G+C content of the type strain of the type species is 53.1 mol%. The type species is Zhangella mobilis.
Description of Zhangella mobilis sp. nov.
Zhangella mobilis (mo9bi.li.s. L. fem. adj. mobilis motile, pertaining to the motility of the type strain).
Exhibits the following properties in addition to those given in the genus description. Cells are 1.8-3.3 mm long and 0.4-0.7 mm wide. Motile with a polar flagellum. Colonies are circular, slightly raised, smooth, pale yellow and 2.0-3.0 mm in diameter after incubation at 30 uC for 2 days on MA. Growth occurs at 4-42 u C (optimum 36 u C), but not at 0 or 45 u C. Growth is observed at pH 7.0-10.0 (optimum pH 8.2), but not at pH 6.5 or 10.5. Growth occurs in the presence of 0.5-7.5 % (w/v) NaCl (optimum 2.0 %). Methyl red and Voges-Proskauer reactions are negative. H 2 S is T ; 2, Cucumibacter; 3, Devosia; 4, Ahrensia; 5, Ochrobactrum. Data were taken from this study, Hwang & Cho (2008) , Ryu et al. (2008) , Vanparys et al. (2005) , Rivas et al. (2003) , Nakagawa et al. (1996) , Rüger & Höfle (1992) , Teyssier et al. (2007) , Uchino et al. (1998) , Tripathi et al. (2006) , Zurdo-Piñeiro et al. (2007) and Trujillo et al. (2005) . All taxa were positive for catalase and oxidase activity. +, Positive; 2, negative; V, variable; ND, no data available. 
Hydrolysis of:
Q-10 Q-10 Q-10, Q-11 Q-10 ND DNA G+C content (mol%) 53.1 62.9 59.5-66.2 48 54.5-59.0 *Data were taken from this study for enzyme activities and substrate hydrolysis of Ochrobactrum oryzae MTCC4195 T .
DData from this study.
Zhangella mobilis gen. nov., sp. nov. The type strain, E6 T (5CGMCC 1.7002 T 5JCM 15144 T ), was isolated from coastal seawater of Tianjin, China. 
